Cloning the Acholeplasma laidlawii PG-8A genome in Saccharomyces cerevisiae as a yeast centromeric plasmid.
Cloning of whole genomes of the genus Mycoplasma in yeast has been an essential step for the creation of the first synthetic cell. The genome of the synthetic cell is based on Mycoplasma mycoides, which deviates from the universal genetic code by encoding tryptophan rather than the UGA stop codon. The feature was thought to be important because bacterial genes might be toxic to the host yeast cell if driven by a cryptic promoter active in yeast. As we move to expand the range of bacterial genomes cloned in yeast, we extended this technology to bacteria that use the universal genetic code. Here we report cloning of the Acholeplasma laidlawii PG-8A genome, which uses the universal genetic code. We discovered that only one A. laidlawii gene, a surface anchored extracellular endonuclease, was toxic when cloned in yeast. This gene was inactivated in order to clone and stably maintain the A. laidlawii genome as a centromeric plasmid in the yeast cell.